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SPECIFICATION | 



AUTHENTICATION SYSTEM, LIGHT EMITTING DEVICE, AirTHENTICATION 
DEVICE AND AUTHENTICATION MEi|hOD 

Technical Field 

The present invention relates to an authentication syst« m, a light emitting device, 
an authentication device and an authenUcatton method, which ijerform authenticating by 
dim-acting a displayed image. 

Background Technique I 

There are various electronic devices which require coU irmation of ■ proper user 
by personal authenticaUon for devio- operation, manipulation, < itc, and authentication 
methods using Images are widely used for the reasons that ordlijary circuits can be used 
and such. 

Some of these anthentication methods are as follows: | 

(1) Color information used as authentication informaulDn is preliminary inserted 
in a specific position of an image used for authenUcation, and u^n authentication, it is 
confirmed whether the color information at the specific positioi^ is th« predetermined 
Information (e,g. patent reference 1). 

(2) A pigment whose color changes when irradiated wU h a lafer beam Is 
preUminary coated on a card, and upon authentication, the car< i own Jd by a user is 
irradiated with a laser beam and Its color change is automatical ly detected (e.g. patent 
reference 2). ' 

(3) An eye of a user is photographed, and it is detemdi^ whether the 
photographed Image is a true user (e.g. patent references 3, 4 aijd 5). There is also a 
niethod which uses a user fingerprint pattern (e.g. patent referejice 6). 

IPatent Reference 1] 
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Japanese Patent Application Laid-open No.Hll*145952 

[Patent Reference 2) 
Japanese Patent Application Laid-open No.2002-074474 

[Patent Reference 3) 
Jfli>auese Patent AppUcatiuo Laid-open No.2002-2 18049 

[Patent Reference 4] 
Jat>anese Patent Application Laid-open No.2000-3077i5 [Patent R<|feren<ie 5] 

Japanese Patent AppUcatlon Laid-open No.H 11-146057 

[Patent Reference €] 

Japanese Patent Application Laid-open No.S63-156290 



Disclosure of the Invention 

According to the above method (1), In the case where tl le image used for the 
atithentlcatlon Is iilegaily copied (electrically In an information |>rocessing device or on 
paper using a copier) and used, the authentication device canno^ detect such fraud. 

The above method (2) has a merit of convenience, but also has a problem that the 
card no longer can be used for the authentication if the pigment applied to the card 
uMergoes aged deterioration. 

The above method (3) has a high authentication accuracy, but aIw has a problem 
that physical characteristics must be registered in an informatloa pro<|esslng device for 
edch person to l>e authenticated, which makes the data reglstrat on anjd management 
complex. 

As described above, the image-use authentication metfa ods h4ve both merits and 
demerits with regard to the authentication acctiracy and conveo ience. Thus, it is desired 
that the methods be improved. 

To solve the above problems, a first aspect of the present Invention provides an 
a4thentication system comprising a light emitting device having display means for 
displaying an image in which authentication Information Is inco rporated and first optical 
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sykem means for dumractiiig Ugbt of the displayed Image at a pn detertnined angle for 
eaph pixel, and an authentication device having second optical 95 stem means for collecting 
Che light of the image diffracted by the light emitting device, photoelectric converting 
means which carries out photoelectric conversion of the coUecte^p imase and control means 
which carries out authenticalion using the photoelectrically com erted tmage. 

According to a second aspect of the Invention, In the authentication system, the 
display means and the first optical system means are arranged so that In the Image 
displayed by the display means, the Image corresponding to the uuthentlcration 

i 

information is diffracted and the image other than authentlcatiojai Information is emitted 
In! a direction substantlaUy perpendicular to a display screen of tlhe display means. 

According to a third aspect of the Invention, In the autijentic^tion system, the 
image is displayed from the light emitting device In response to Jfn Inquiry signal from the 
authentication device. 

According to a fourth aspect of the Invention, In the aujhentlcation system, the 
first optical system means and the second optical system means jire lei^ arrays which 
utilize one dimensional light distribution. 

According to a fifth aspect of the invention, in the auth ^nticatlon system, the first 
optical system means and the second optical system means are U ns arrays which utilize 
two dimenjqional light distribution. 

I 

According to a sixth aspect of the Invention, In the autljenUcation system, the 
liAage Is a hologram pattern. I 

According to a seventh a^spect of the invention, in the ai ithentjlcatlon system, the 
iWiage is a graphic pattern which does not exhibit hologram cITe :t. 

According to an eighth aspect of the Invention, In the at itheatication system, the 
first optical system means Is a lens array comprising a plurality |of lenses, and gaps are 
provided between the lenses. 

A ninth aspect of the invention provides a light emitting device comprising 
display means for displaying an hnage in which authenticaUon ijiformation is 



Incorporated, and optical system means for difhractlng light of tl le disfilayed Image at a 
predetermined angle for each pixel. 



emitting device, the 



According to a tenth aspect of the Invention, in the Ughl 
display means and the optical system means are arranged so tha : In the Image displayed 
by the display means, the image corresponding to the authenticAtlon Information is 
difrk*acted and the Image other than authentication information j s emitted In a direction 
substantially perpendicular to a display screen of the display mems. 

According to an eleventh aspect of the Invention, in the light emitting device, the 
image is displayed from the display means in response to an inqiiry signal from an outside 
device. 

According to a twelfth aspect of the invention, in the light emitting device, the 
optical system means is a lens array which utilizes one dimensional light distribution. 

According to a thirteenth aspect of the invention, in thcj light emitting device, the 

I 

optical system means is a lens array which utilizes two dimensional light distribution. 

According to a fourteenth of the invention, in the light emitting device, the image 
is a hologram pattern. 

According to a fifteenth aspect of the Invention, in the I Ight emitting device, the 
Itillage is a graphic pattern which does not exhibit hologram eflei rt. 

According to a sixteenth aspect of the invention, in the light emitting device, the 
optical system means is a lens array comprising a plurality of leiises, and gaps are 
provided between the lenses. 

A seventeenth aspect of the invention provides an attth< nticaljion device 
comprising optical system means for collecting light of an Image diffracted at a 
predetermined angle by an outside device, photoelectric converting m^ns which carries 
otit photoelectric conversion of the collected image, and control jneans which carries out 
authentication using the converted image. 

Accordhig to an eighteenth aspect of the invention, in the authentication device, 
the image corresponding to the authentication information is diffracted and the image 
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Bttthentication device, the 



other than the authentication information are not dllAracted. 

According to a nineteenth aspect of the invention, in th^ authentication device, an 
inquiry is made for requesting an outside device to output the iniage. 

According to a twentieth aspect of the invention, in the 
optical system means is a lens array wliicfa utilizes one dimeosioiial light distribution. 

i 

According to a twenty«flr$t aspect of the Invention, in t^e authentication device, 
the optical system means is a lens array which utilizes two dlmetisional light distribution. 

According to a twenty-second aspect of the invention, li^ the authentication device, 

i 

the image is a hologram pattern. \ 



the authentication device, 
effect. 



According to a twenty»third aspect of the Invention, in 
the image Is a graphic pattern which does not exhibit hologram 

According to a twenty^fourth aspect of the invention, bi the authentication device, 
the outside device has an opticad system means for difft-acting lij ^t, said optical system 
means is a lens array comprising a plurality of lenses, and gaps are provided between the 
lenses. 

A twenty-fifth aspect of the invention provides an auth ^ntication method 
comprising the steps of displaying, from tlisplay means, an ima| e in which authentication 
information is incorporated, diffracting light of the displayed In lagf al a predetermined 
angle for each pixel by first optical system meanis, collectings by second optical sytstem 
means, the light of the image diffracted by the first optical system me^ns, carrying out 
photoelectric conversion of the collected image by photoelectric conv^ting means, and 
carrying out authentication by control means using the converts bd im4ge. 

According to a twenty-sixth aspect of Che invention, In Ithe authentication method, 
the display means and the first optical system means are arranged such that in an image 
«lisplayed by the display means, the Image corresponding to authentication 
iiiformation is diffracted and the image other than authenticatl in information is emitted 
in a direction substantially perpendicular to a display screen of the diisplay means. 

According to a twenty-seventh aspect of the invention,! in the authentication 
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efTect. 

the authentication method. 



method, the image is displayed from the display means in respoi se to an inquiry. 

According to a twenty-eighth aspect of the invention, it the authentication 
method, the first optical system means and the second optical sy^em means are lens 
arrays which utilize one dimensional light distribution. 

According to a twenty-ninth aspect of the invention, in jhe aujlheatlcation method, 
the first optical system means and the second optical system mei|ins are kns arrays which 
utilize two dimensional light distribution. 

According to a thirtieth aspect of the Invention, In the Authentication method, the 
image is a hologram pattern. 

According to a thirty-first aspect of the invention* in th e autlientication method, 
the Image is a graphic pattern which does not exhibit hologram 

According to a thirty-second aspect of the invention, in 
the first optical system means is a lens array comprising a plur^ty of lenses, and gaps are 
provided between the lenses. 

According to the authentication system of the first asp< «t, since the light of the 
image in which the authentication information Is Incorporated is diffk^cted, the 
authentication will not be misconducted even if an illegally copied image is given to the 

authentication device. Thus, the authentication can be carried out with much balanced 

I 
I 

accuracy and convenience. That is, in contrast with the convejitional authentication 
sjrstem using only a two dimensional image, the invention employs an|authentlcation 
system of a pattern having image information with angle distritution |or having 
information utilizing its time variation and thuq can realize the jauthentication with a high 
accuracy and more strengthened security. 

According to the authentication system of the second « spect, in addition to the 
effect of the first authentication system, it is possible to show th K image other than the 
ajuthentication information from the display means to a person who watches the display 
means. ; 

According to the authentication system of the third as in addition to the 
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effect of the first authentication system, because the light emlttbi g dev^ can output the 



out. 



power 



iniage upon the inquiry, two-way communication con be carried < 
colasumption can be reduced. 

According to the authentication system of the fourth asbect, in addition to the 
effect of the first authentication system, because the first optical jsysteiti means and the 
second optical system means are lens arrays which utilize one dl|nenslonal light 
distribution, the structure of the optical system can be simpUfle< L 

According to the authentication system of the fifth aspect, in ^ddltion to the elTect 
of the first authentication system, because the first optical systei i mea^ and the second 
optical system means are lens arrays which utilize two dimensional light distribution, 
security is ensured more reliably. 

According to the authentication system of the sixth asp Mrt, in addition to the 
effect of the first authentication system, l>ecause the image Is a hologram pattern, it Is 
possible to give a three-dimensional effect to the image and Inform a pjerson who watches 
the image about the image contents. 

According to the authentication system of the seventh i^pect, in addition to the 

effect of the first authentication system, because the image is a graphic pattern which does 

I 
I 

not exhibit hologram effect, It Is possible to conceal the Image ccjntents from a person who 
watches the image. 

According to the authentication system of the eighth aspect, \n addition to the 
effect of the first authentication system, because the gaps are prjovided between the lenses, 
the flexibility of disposition of the lenses is enhanced. 

i 

According to the light emitting device of the ninth aspcict, the effect of the 

authentication system of the ffrst aspect can be obtained. I 

I 

According to the light emitting device of the tenth aspect, thcj effect of the 
authentication system of the second aspect can be obtained. 

! i 

According to the light emitting device of the eleventh ^pect,-the effect of the 
authentication system of the third aspect can be obtained. 



According to the light emitting device of tbe twelfth aAp ect, tlje effect of the 
aiithentlcatlon system of the fourth aspect can be obtained* 

According to the light emitting device of the thirteenth ^pectj, the effect of the 
aothenticalion system of the fifth aspect can be obtained. 

According to the light emitting device of the fourteenthj aspect, the effect of the 
aathentication system of the sixth aspect can be obtained* 

According to the light emItUng device of the fifteenth aipect, the effect of the 
aathentication system of the seventh aspect can be obtained* | 

According to the light emitting device of the sixteenth Jspect Jthe effect of the 
authentication system of tbe eighth aspect can be obtained. 

i 

Further, according to the authentication device of the s ^venteenth aspect, the 
effect of the authentication system of the first aspect can be obts Ined. 

According to the authentication device of the elghteent x aspect, the effect of the 
authentication system of the second aspect can be obtained. 

According to the authentication device of the nineteenth aspect, the effect of the 
authentication system of the third aspect can be obtained. 

I 

According to the authentication device of the twentietbi aspect, the effect of the 

j 

authentication system of the fourth aspect can be obtained. | 

According to the authentication device of the twenty-fl^t aspect, the effect of the 
authentication system of the fifth aspect can be obtained. 

According to the authentication device of the twenty-s^ond aspect, the effect of 
the authentication system of the sixth aspect can be obtained. | 

According to the authentication device of the twenty*tl[ird aspect, the effect of the 
authentication system of the seventh aspect can be obtained. i 

i : 

According to the authentication device of the twenty-fourth aspect, the effect of 
the authentication system of the eighth aspect can l>e obtained. : 

Furthermore, according to the authentication method of the twenty«»fllth aspect, 
the effect of the authentication system of the first aspect can be !obtained. 
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According to the authentication method of the twenty-si xth asjpect, the effect of 
th^ authentlcallon system of the second aspect can be obtained. 

According to the authentication method of Che twenty*-s^venth aspect, the effect of 
the authentication system of the third aspect ccui be obtained. 

i 

According to the authentication method of the twenty-eighth aspect, the effect of 
the authentication system of tiie fourth aspect can 1m obtained. ! 

According to the authentication method of the twenty-iiinth aspect, the effect of 
tbe authentication system of the fifth aspect can be obtained. | 

According to the authentication method of the thirtieth! aspect, the effect of the 
aothentication system of the sixth aspect can be obtained. 

According to the authentication method of the tbirty-fUrst aspect, the effect of the 
adthenticatlon system of the seventh aspect can be obtained. j 

According to the authentication method of the thlrty-s^ond aspect, the effect of 

I 

tbe authentication system of the eighth aspect can be obtained. 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing one example of a str^ure of an embodiment 
of the present invention; 

I 

Fig. 2 Is a sectional view showing a structure of a emission ai|gie-^cpcndcnt light 

i 

emitting device; 

Fig. 3 is a partial sectional view showing the structure of tbe emission 
lingle-dependent light emitting device; 

Figs. 4(A) to (Q are schematic perspective views of exi^ples of optical elements 
that <!an be used as a lens array; 

i 

Fig. 5 is a blodi diagram showing a photoreceiver dev^e array of a emission 
4&gleHiependent light detector; 

Fig. 6 is a block diagram showing another shape of the emission angle-dependent 
light detector; 



Fig* 7(A) Is a schematic perspective view showing a sha] w of ^' photodetector of 
thfe photoreceiver array, and Fig. 7(B) Is a schematic block dlagr im slip wing another 
cokiflguration of the photodetector of the photoreceiver array; 

i 

Fig. 8 is a block diagram showing another structure of tjhe emission 
angle-dependent light detector; 

Fig. 9 is a block diagram showing another stmctiire of the emission 

! 

angle-dependent light detector; 

i 

Fig. 10 is a block diagram showing another structure o^ the emission 
anglc^^ependent light detector; 

Fig. 11 Is a plan view showing one example of outwari appearance of the 
emission angle-dependent light detector; ! 

Fig« 12 is a block diagram showing a circuit structure of a liquid crystal panel; 

Fig. 13 is a schematic block diagram showing a structu re of a| liquid crystal 
control integrated circuit; j 

Fig. 14 Is a sectional view showing a mount example of jthe liquid crystal control 
Integrated circuit; 

Fig. 15 is a sectional view showing another mount example of the liquid crystal 
control integrated circuit; 

Fig. 16 Is a schematic block diagram showing a stnictuire of an optical waveguide 
c»f the liquid crystal control integrated circuit; | 

Fig« 17 is a schematic block diagram showing a struct Jre of another optical 
waveguide of the liquid crystal control integrated circuit; 

Fig. 18 is a schematic block diagram showing a structi^ of another optical 

I 

i^aveguide of the liquid crystal control integrated circuit; ! 

Fig. 19 is a sectional view showing one example of a Uc||uld crystal driving TFT; 

Fig. 20 is a sectional view showing one example of a photoreceiver device of an 
MSM structure that can be used as a photoreceivlng element; | 

Fig. 21 id» a flowchart showing processing procedure of] the authentication device; 
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Fig* 22 is a flowchart showing prc»cessEing procedure of ^he emission 

I j 

aiigle-^ependenf light emitting device; ! 

I ! 

Fig. 23 is a block diagram showing another structure oil the Mission 

adgle-dependent light emitting device; and ! 

Fig. 24 is a block diagram showing another structure oi[ the emission 
angle^ependent light emitting device. 

i 

Best Mode for Carrying Out the Invention ' 

An embodiment of the present Invention having the ab|ve-descrlbed features will 
be explained In detail with reference to the drawings. 

i 

Fig. 1 shows one embodiment of an authentication syst^ to which the present 
iitvention is applied. j ' 

In Fig. 1, reference symbol 10 represents a emission an^e-depcndcnt light 
emitting device which emits light with display means and a first! optical system means. 
The emission angle-dependent light emitting device emits an authentication Image In 
which authentication information is contained with dilCiracted light, and displays and 
outputs the same. The emission angle-dependent light emitting device can also be called 
an authentication information outputting device. Optical dataj of specific wavelengths 
(luminance values of three prhnary colors for example) Is used ^ the authentication 
information. 

Reference symbol 20 represents an authentication device. The authentication 
device Includes a emission angle-dependent light detector 22 wfajich functions as the second 

optical system means and the photoelectric converting means, at control device 23 which 

i 

functions as the control means, and a Ught response transmlsslan unit 21. 

The light response transmission unit 21 requests (demands) an authentication 
Itnage In which the authentication information Is built in. Known optical communication 
devices may be used as the light response transmission unit 21. ; 

The emission angle-dependent light detecrtor 22 receives emission 
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ai^gle-dependent Ught (authentication image withtiie authentlcat^n information) wiiich is 
otttpat from the emission angle-dependent Ught emitting device 10, and converts the image 
into electric signals (Image data, hereinafter). 

Various information processing devices capable of execjiting programs of a CPU 
or a personal computer and the like may be used as the control cievice 23, Using an 
authentication program, the control device 23 compares Image data detected by the 
emission angle-dependent light detector 22 and image data wlilcii was previously stored in 

a memory with each other, and when it is determined that they 4iatch with each other, the 

I 

control device 23 makes authentication, i.e., confirms that the aiipUcant Is a proper user. 
The result of determination is output on one of various devices ^ which require security 
such as a personal computer (PQ or a door, as an authentk:atioi^ confirmation signal. 
When the authentication confirmation dgnal indicates that the ^utheiAicationhas been 
made, the device 30 carries out information processing for permitting the user to use. 

The emission angle-dependent Ught emitting device 10 WiU be explained more 
concretely. In Figs, 2 and 3 which show one example of the strf cture, reference symbol 
100 represents a liquid crystal panel, reference symbol lOS represents ^ rear Illumination 
which iUumhiates the Uquld crystal panel 100 from behimL Tl^e Uquid crystal panel 100 
and the rear illumination 105 are generally called liquid crystal kisplay. 

Reference symbol 101 represents a lens array ns the optical system means 
disposed on the side of the display screen of the liquid crystal panel 100, i.e., on the side 
where a user sees the display. The lens array 101 deffracts Ugl^ which passes through the 
liquid crystal panel 100 in the illumination light of the rear illuniination 105. 

Reference symbols 103 and 104 represent pixels of the irystai panel 100, If the 

i • 

pixels 103 and 104 open and close, the iUumination light passes dr is blocked. Light 
output fk-om a specific pixel position enters a pixel on a specific ^itlon of the emission 
aligle^ependent light detector 22 as will be described hereinaltdr. 

The pixel position wiU be explained* First, pixels 103 ^re disposed directly below 
centers of lenses 102 of the lens array 101, The pixel 103 displflys an Image pattern of a 
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cUaracter or picture for a person to observe rom the front. Thcit is, tlje pixel 103 emits 
this Image pattern in a direction a substantially perpendicular to;the display screen (see Fig. 
3). Pixek 104 are disposed directly below peripheries of the lei^ 102 of the lens array 
101, i.e., below positions away IVom centers of the lenses 102. The pixel 104 displays an 
inlage pattern having different observation angles. A focal length of each lenses 102 and 
a distance from the liquid crystal panel 100 arc adjusted such thkt the focus point is at 
each pixel. 

As shown in Fig. 3, pixeb 104 directly below left and right peripheries of the 
lenses 102 comprise pixels bl for emitting light in a direction bl and pixels b2 for emitting 
light in a direction b2. Lright shielding layers 106 are also dispcfsed between the lenses 
102 of the lens array 101 so that even if the emission light of the pixels bl and b2 enters the 
adjacent lenses 102 not the lenses 102 located directly above, the' light is not emitted to a 
direction other than the directions bl and b2. When light, e.g.,| stray light in a direction 
other than most desired direction firom the pixel is to be used, this light shielding layer 106 
may be omitted. j 

Since the pixels bl and b2 are placed away firom the centers from the lenses 102 

i 

ill this manner, light emitted therefrom is refracted in the directions bl and b2. With this, 
the emission light is diffracted at different angles, and the emission angle-dependent light 
emitting device 10 is a liquid crystal display device capable of ctiiittlng different light 
depending on the angle. 

As the lens array 101, it is possible to use the following kens arrays, Le^ a 
cylindrical lens array in which a plurality of cylindrical lenses flat on one side and convex 

on the other are continuously disposed as shown in Fig. 4(A), a liens array In whkh a 

! 

plurality of circular lenses are disposed on a flat surface as shovpi in Pig. 4(B), and a 
Fk^nel lens array in which a plurality of Fresnel lenses are dispjosed on a flat surface as 
shown in Fig. 4(C). In each of the lens arrays, the lenses and the liquid crystal pixels are : 
pbsitioned as de$cril>ed above. I ; 

The emission angle-dependent light detector 22 of the Authentication device 20 
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will be explained more concretely next. The emission angle-defijendenit light detector 22 
requires a circuit for receiving a light emitting pattern, Le«» imagj^ pattern having angle 
di^ributlon. A photoreceiver array comprising a plurality of photorclcelvers having 
directivity may be used in this circuit* 

When light emitted in different angles from the emissloti angle^ependent light 
emitting device 10 is distributed along one dimension using a cylindrical lens or the like, 
the photoreceivers are disposed one dimenslonally, i.e., in a single line. When the light 
emitted in different directions Is distributed In two dimensions, tbe phptorecelvers are 
disposed in two dimensions, i.e. a plurality of lines. Even if the ^emission light is 
distributed twcF-dimensionally, if only one dimensional distribution is used for 
authentication, the photoreceivers may be disposed one-dimensionally. 

Figs. 5 and 6 show one example of one dimensional dlsflosltion. In the case of 
one dimensional disposition, photoreceivers 201 of a photoreceiver array 200 may be 
dbposed in a form of arc as shown in Fig. 5, and if the photorec^vers 201 do not interfere 
with each other, the photoreceivers 201 may be disposed straightly as ^hown in Fig. 6. 
Ckips may be provided between the photorec:eivers 201« If the photoreceivers 201 are 
disposed in this manner, the photoreceiver array 200 itself also Has directivity. 

Examples of the photoreceivers 201 having directivity 4re a photodetector 203 
having coUimate lens 202 os shown in Fig. 7<A), and a photodetector 203 in which the 
colUmate lens 202 is integrally molded as shown in Pig. 7(B). 

Figs. 8 to 10 show another example of the emission angte^ependent light detector 
22* In Figs. 8 and 9, an image sensor 204 is disposed in the near the focus position using 
an optical system comprising a spherical convex lens 205. According to this example, a 
pattern similar to that described above can be obtained* How«iver, since a complete 
spherical convex lens is not f-^ lens, a patterns are displayed su]^rpo^d on the shooting 

: I 

stirface. But this does not deteriorate the authentication perfohnance« If authentication 
is confirmed using an angle dependency strength pattern Including the image pattern at 
the time of registration, tlie authentication reliability can be enhanced. 
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Fig* 10 shows a conliguratloo where light Is received by [the in^age sensor 204 
provided near the focus position of the spherical lens 206 using t^e conVex lens array 
cofcnprising the spherical convex lenses 206 as optical system. iJi the cjzample shown In 
Fig. 9, a tctal sum of emission light strength from all pixels Is received through one 
spherical convex lens 205, hut In the case of the example shown lb Fig. 10, the total sum is 

received through two spherical lenses 206. The number of lenses of the convex lens array 

j 

nded not be the same as the number of lenses of the lens array 101 In the emission 
ailgle-dependent light emitting device 10; It is sufficient that son^ pixefs be combined to 
receive a emission pattern. 

Thediameter of the lens of the convex lens array may bf in such a range that 
positional deviation of the emission angle-dependent light emhti^ device 10 can be 
permitted, i.e., that disposition error of the lens array 101 can b^ permitted* and about it is 
for example sufficient that the diameter be at least three times tl^e lateral disposition error. 

The emission angle-dependent light emitting device 10 4nd ihk authentication 

device 20 respectively send and receive the emission light, Le., iniage fi^r authentication. 

I ; 

A system may be constructed such that the sending and receiving operktions can be 
carried out between both the devices in accordance with sending and receiving of an 
inquiry signaL This 1$ carried out through the light response transmission unit 21 in Fig. 

1 and e later-described photoreceiving circuit. With this, two-"if ay conuuunlcatiou 

between the emission angle-dependent light emitting device 10 and the authentication 
device 20 Is reaUzed. At that time, the inquiry signal is preferably an optical signal in 
view of concealment of secret. Of course, minimum amplitude piicro wave 
cilmmunication may be used. ! 

Fig. 11 shows one example of an outward appearance otlhe emission 
aikgle-dependent light emitting device 10. 

In Fig. 11, reference symbol 300 represents a liquid crystal panel forming a front 
surface of the emission angle-dependent light emitting device 10« 

Reference symbol 301 represents a liquid crystal display for displaying iniage 

IS 



cfl(pable of emitting light at different angles . The lens array lok is disposed on a portion 
of a screen surface of the liquid crystai panel 300. 

Reference symbol 302 represents another liquid crystali^play 302 where the lens 
array 101 is not disposed as in the conventional display. In thla embodiment, the liquid 
crystal display 302 Is used for displaying characters. 

Reference symbol 303 represents a liquid crystal control integrated circuit built 
in the emission angle-dependent light emitting device 10. The liquid crystai control 
integrated circuit 303 will be explained in detail later. 

Reference symbol 304 represents a liquid crystal operating gate driver chip for 
driving the liquid crystal of the liquid crystal panel 300, and is bbilt in the emission 
angle-dependent light emitting device 10. The liquid crystal opjerating gate driver chip 
304 may be a publicly known one. For example, when it Is necessary jto drive the liquid 
crystal pixels at high speed and with high precision, the liquid ci^stal Operating gate 
driver chip 304 is mounted on a glass liquid crystal panel using A chip^n-glass technique 

i 

in many cases. Alternatively, when the liquid crystal operating gate driver chip 304 is 
integrally formed with the liquid crystal control Integrated circidt chip, this Is mounted as 
another chip in some cases. In the case of the example shown lb Fig* 11, the Uqidd crystal 
operating gate driver chip 304 is mounted on the front surface of the liquid crystal panel 

300 using the chip-on-glass technique. SimUarly, the liquid cry^al control Integrated 

i 

circuit 303 also may be mounted below the front surface using the chip-on-glass technique. 

Reference symbol 305 represents a photoreceiving drciiit which receives the 
Inquiry signal (see Fig. 1) sent from the light response transmission unit 21 of the 
authentication device 20. In this embodiment, the photoreceiving circuit 305 is 
Incorporated In the liquid crystal control Integrated circuit 303, and is built up on the 
same chip, thereby suppressing the mounting cost of the circuit. A pbotodetector can be 
used In the photoreceiving circuit 305. It is also possible to use a ligh< sending and 
receiving module such as an IrDA using the photodelector, and liublicly known 
photoreceiving elements which a<Uust the luminance of the screeki depending upon the 
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pel'Ipheral brightness. In this case also, since the position of th^ photbreceiving circuit 
305 is not prescrii>ed, the incorporating position may appropriatjely be determined while 
taking the disposition of the liquid crystal displays 301 and 302 Into consideration. 

As another embodiment, the liquid crystal display itself^ can be utilized for the 

I 
I 

photorecelving circuit 30S« In this embodiment, the optical wdi can easily be aligned for 
realizing the two*way communication with respect to the authentication device 20, i.e., the 
receiving operation corresponding to the inquiry signal and the Ending operation of 
image as a response signal. 

In this embodiment, since the photorecelving circuit 30S is provided, the two-way 
communication between the emission angle-dependent light emliting device 10 and the 
authentication device 20 is realized. 

Fig. 12 shows one example of an electric circuit structure of the liquid crystal 
panel 300 (405 in Fig, 12). 

In Fig. 12, reference symbol 400 represents a key-input circuit for inputting 
intfbrmation. 

Reference syml>ol 401 represents an LED output circuit showing that the power is 

ON. 

Reference symbol 403 represents a processor having a CPU and a ROM in which 
a control program Is stored. 

Reference symbol 402 represents a computation memory in which input data to 

and fi*om the processor 403 is stored. j 

j 

Reference symbol 404 represents a display memory which stores display data for 
dlsplayhig characters to be displayed on the liquid crystal paner40S and Images In which 
authentication Information Is Incorporated. The display memory 404 stores the image 
data In the bitmap format, i.e., in the form of color data for eacl^ pixel. 

Reference symbol 406 represents a liquid crystal operating gite driver 
(corresponding to 304 in Fig. 11). The liquid crystal operating gate dk-iver 406 drives the 
liquid crystal elements of the liquid crystal panel 405 corresponding to pixels, based on the 
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im^ge data. 

Referencse symtMl 407 represents a liquid crystal control Integrated circuit which 

I 

reads out the image data from the display memory 404 and send^ the same to the liquid 
crystal operating gate driver 406. 

Reference symbol 408 represents a photoreceiying circu|t (corresponding to 305 
in Fig. 11). 

Since various well known circuits can be used as the abOve-described circuits, 
detailed explanation thereof will be omitted. 

Fig. 13 schematically shows more concrete examples of the liquid crystal control 
integrated circuits 303 and 407, as well as the photoreceiving circuits 305 and 408* 

In Fig. 13, reference symbol 508 represents a photoreceiving circuit. The 
photoreceiving circuit 508 includes a photoreceiving element which receives an inquiry 
signal light (see Fig. 1) sent from the light response transmission iunit 21 of the 
authentication device 20 and converts the Inquiry signal light intt> an electric signal. The 
photoreceiving circuit 508 also includes the following circuits: a ^as voltage generating 
circuit 501 which generates bias voltage to a photoreceiving element 509, a signal level 
adjusting circuit 502 which adjusts the level of the electric signal! photoelectrically 
converted by the photoreceiving element 509, a signal buffer latch circtdt 503 which 
latches, l.e., holds the electric signal, a noise removing circuit 505 which removes noise 
from a signal output from the photoreceiving element 509, and an operation control circuit 
504 which controls the operation of the above-described constituent circuits. 

Reference symbol 507 represents a liquid crystal contrdi integrated circuit which 
controls the liquid crystal display 301 and 302 in Fig. 11. 

Reference symbol 506 represents a Uquid crystal control integrated circuit chip 
having the above circuits* 

Although the liquid crystal control integrated circuit clilp S06 is provided at one 
end with the photoreceiving circuit 508 in Fig. 13, the photorece^ing circuit 508 may be 
disposed on a central portion of the chip or on a plurality of lociitiuns such as both ends of 
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tht chip. 

It is sufficient that a photoreceiiijig device of the photoijeceivibg element 509 can 
convert the incident light into an electric signal. Therefore, as dhe photoreceiving device, 
it is possible to use a photodetector such as a pbotodiode and a phototransistor which has a 
PN Junction. For faster operation, it is also possible to use a p-i-n photodiode and an 
avalanche photodiode. It is also possible to use a photoconductlve element whose 
refiistance value is changed when light enters therein, and a photovoltaic element such as a 
soHialled solar battery which generates voltage when light enters; therein. 

In a so-called TFT liquid crystal, an active element such as an FET is disposed on 
the liquid crystal screen. Therefore, if photoreceiving elements^are integrated on u 
portion of the liquid crystal screen as will be described later, the photoreceiving element 
can be disposed on the liquid crystal display not on the liquid crystal control Integrated 
circuit chip as in the examples shown in Figs. 11 and 13. Here, 1^ elements which receive 
light and converts the same into an electric signal are called plijotoreceiving elements. 

The operation of the photoreceiving circuit 508 wiU be ^plal^ied. First, bias 
voltage having appropriate value required for operating the ph<Aoreceiving element 509 is 
supplied from the bias voltage generating circuit 501 to the photoreceiving element 509* 
If the photoreceiving element does not require bias voltage, the bias voltage generating 
cfa'Guit 501 can be cmiltted. 

An electric signal generated in the photoreceiving element 50i^ when the inquiry 
signal light (see Fig. 1) is output ftom the authentication device io pas^ through the noise 
removing circuit 505, and voltage and time width of the electri|: signal is a<yusted so that 
the digital signal processing can be carried out in the signal level a^usting circuit 502. 
This digital signal is temporarily stored in the signal buffer latch circuit 503, and is Input 
as an inquiry signal ftom the authentication device 20 to the prolcessor 403 shown in Fig. 

12. The above operation is controlled by the operation control circuit 504. The 

\ I 

cbntrolling operation control circuit 504use a processor in anothjer chip ratherbeing 

i 

Integrated with the photoreceiving element. 
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Fig. 14 shows a cross section of one example of a mount Istate 6t the Uqnid crystal 
painel and the liquid crystal control integrated circuit chip 506 on which the 
photoreceiving drcoit 508 is Integrated, 

On a liquid crystal panel 600^ there are disposed are a ijquld ^stal control 
integrated circuit chip 601 having photoreceiving hmction and ob which a photoreceiving 
element 602 is integrated, an optical waveguide element 603 and!a lens array 604. The 
lens array 604 is provided for increasing the strength of the lighC incident on the 
photoreceiving element 602 and for providing the incident light iln different directions, i.e., 
predetermined emission angles. 

An inquiry signal light (see Fig. 1) from the light respodse transmission unit 21 of 
the authentication device 20 enters the optical waveguide elemeiit 603 hrom the lens array 
604, the inquiry signal light is reflected in the optical waveguide, and the proceeding 
direction is changed, and the inquiry signal light Is introduced Iiito the photoreceiving 
element 602. The optical path direction is changed in the optical waveguide element 603 
because the liquid crystal control integrated circuit chip 601 is dispose over the liquid 
crystal panel 600, i.e., toward the incident light. 

A chip-on glass (COG) technique can be used for this disposition. More 
specifically, it is possible to use a ball type surface mounting system such as P-BGA, 
r^FBGA, T-BGAFC-BGA, IT-BGA and the like, and lead type f urface mounting system 
s<ich as gull-wing lead type SOP, SSOP, TSSOP, TSOPl, TSOP^, QFP, flne pitch QFP, 
T/LQFP, J lead type SOJ and QFJ and the like. Package of vairious types can be used 
depending upon the number of wires required for the chip. 

In Fig. 14, the baD type surface mounting system of BGA is employed. A 
transparent electrode 605 is formed on the liquid crystal panel <k)0, a soldering ball 607 is 
provided on the transparent electrode 605 through a mount padi 606, thereby supporting 
and mounting the liquid crystal control integrated circuit chip <l|01. The optical 
Waveguide element 603 is disposed in a gap between the liquid ck-ystal panel 600 and the 
liquid crystal control Integrated circuit chip 601, and the optical waveguide element 603 is 
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sahdwiched and flxed ftrom both lateral sides by means of mounfj pad €|08 and soldering 
609. At that tune, for example, in the case of a 225 pin BGA in {which isolderlng paste of 

l^^m Is applied on the mount pad 605 and solderbiK baU 606 o(o.6inin±0.1mni Is used, 

j ; 

the height thereof after reflow is about 350 to 400 microns. Therefore, In tliis case, it is 
necessary that the thidcness of the optical waTeguide element 603 be about 300 microns. 

Fig. 15 shows another mounting example of the liquid crystal control integrated 
circuit chip 601 and the liquid crystal panel 600. 

In Fig. 15, the liquid crystal control integrated circidt ciiip 60ll is disposed on the 
back surface of the liquid crystal panel 600, and an incident InqUfary signal light is 
introduced into the chip fkrom the lens array 604 through the liquid crystal panel 600. 
According to this example, the optical waveguide element 603 (see Fig. 14) becomes 
unnecessary. In this case, the incident signal is turned ON and :OFF by the pixel of the 
liquid crystal panel 600. In this way, an incident light strength jadjustment faction 
closing the shutter of a liquid crystal element when signal reception is not desired or 
limituig the input of light is provided. This incident light strength tnay be controlled 
using one pixel or two or more pixels. When two or more pixeh; are used, it is possible 
not only to a^ust the light strength, but ako to adjust the incidcint light strength according 
to the incident dh^ctlon of light using the lens array 604 in cooperation. In Fig. 15, 
reference symbol 611 rvpr^nis an incident light strength control pixel. 

Fig. 16 schematicaUy shows a more concrete structure 6f the optical waveguide 
element 603 shown in Fig* 14. 

In order tu allow the inquiry signal light sent trom above (or fk'ont) to change its 
direction to the upward direction again and to enter the photorelceiving element 602, the 
optical waveguide element 603 includes two reflecthig mirrors 663a and 603b each having 
a mkror of 45"". The reflecting mirrors 603a and 603b are oppj>sed t6 each other and 
Ideated on opposite sides hi the optical waveguide as incident m^ror ahd reflection mirror. 
A hack surface of the optical waveguide element 603 is covered with a metal film 603c, 
The metal film 603c is provided for increasing a reflection coefficient of the back surface 
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of the optical waveguide element 603 (called reflection Ainction)J and f^r block out light 
from the liquid crystal panel 600, noise light signals (shielding ftjnctloij). The metal film 
603c also plays a role as a soldering mount pad on the side of thcj optical waveguide when 
it Is fixed to the liquid crystal panel 600. When the optical waveguide element 603 is 

i 

fixed using adhesive or tackiness agent. It does not have this third role. 

Fig. 17 shows another embodiment of the optical wavei^ide element 603. 

When sulTlcient thickness of the optical waveguide element 603 can not be 
secured, this somethnes causes the refiecting mirrors 603a and 6|[)3b to have insuflldent 
areas. In such a case, refiecting portions 603d and 603e are provided with a plurality of 
projections of triangular cross section on the inside surface of the back of the optical 
wav^de element 603 as shown In Fig. 17. The projections have angles 6 and ^ of less 

than 45®. Thereby, Incident light can be introduced into the phbtoreceiving element 602 

I 

with high efficiency. 

More specifically, in Fig. 17, the first reflecting portion |603d b provided on the 

i 

inside surface of the back of t the optical waveguide element 603l The first refiecting 
portion 603d includes the plurality of projections whose angle 9 is less than 45^ and whose 
cross section is of triangular. A reflecting film 603f is provided on the front surface of the 
optical waveguide element 603 for reftecting the reflection light <rom the first reflecting 
portion 603d to change it^ direction. The second reflecthig portion 603e Is provided on 
the inside of the wave guide, the reflecting side of the optical wateguide element 603, and 
has a plurality of projections whose angle ^ Is less than 45°, According to this structure, 
light-collecting effect is increased by the reflection of the reflecting fUrti 603f, und as 
cdmpared with a case where the reflecting mirrors 603a and 60^ of 4$** shown in Fig. 16 
are provided, and light can enter the photoreceiving element 6oi (see hg. 14) more 
eftectively. 

The reflecting fUm 603f can be formed by deposition of metal or dielectric 
material. If the photoreceiving element 602 can obtain suffideht incident light without a 
reflecting film, the reflecting flbn 603f can be omitted of course. ] 
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Fig. 18 shows another embodiment of the optical wavc^de e)ement 603, 

As shown in Fig. 18, a portion of dlflk-acted light can be introduced into the 
photoreceiving element 602 by dUfracUng light by regular or Irr^ar diffk-action grating 
projections and depressions on the back surface in the optical waveguide of the optical 
waveguide element 603, In this case, if high efflciency is not required^ the angle 6 or ^ 
need not be less than 4S<'. In Fig. 18, the reflecting flbn 603f is used as above, and the 
flrst reflecting portion 603g on the incident side and the second ijeflecting 603h on the 
reHection side have diffracting projections and depressions. ' 

A preferable material for making the optical waveguldei element 603 is glass or 
thermal resistant transparent high polymer material capable of withstanding soldering 
temperature of the liquid crystal control integrated circuit chip ^1 (see Fig. 14). 

Although the photoreceiving element 602 is mounted oil the liquid crystal control 
integrated circuit chip 603 in each of the mounting examples, th^ samej effect can be 
obtained even if photoreceiving elements are integrated in the li<j[uid crystal display such 
aj a TFT liquid crystal 

Fig. 19 shows one example of a liquid crystal driving T*T. In Fig. 19, reference 
symbol 700 represents a liquid crystal panel glass, reference syiribol 701 represents a 
semiconductor, reference symbol 702 represents a drain electrodje, reference symbol 703 
represents a source electrode, reference symbol 704 represents ajgate deUrude, n:ference 
symbol 705 represents a gate insulator, reference symbol 706 represents a metal oxide lUm, 
rcjfereace symbol 707 represents a metal fibn, and reference symi>ol 708 represents a Uquid 
crystal driving electrode. Examples of the semiconductor 701 are amorphous sUicon, 
pbiysilicon, monocrystal silicon, and monocrystaUzed silicon. 

However, since the TFT of this type is an MOS-FET, it tannot be used as a 
photoreceiving element as It is. However, if an MSM (metal-seibiconductor^etal) 
sthicture shown in Fig. 20 is formed, the MOS-FET can be a photoreceiving element. 

In Fig. 20, reference symbol 800 represents a liquid cry^ panel glass, reference 
symbol 801 represents a semiconductor, reference symbol 802 reiiresents a first electrode. 
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reference symbol 803 represents a second electrode^ reference syi^bol SfM represents an 
insulator, and reference symbol 805 represents a shielding reflection iaj^er. 

The semiconductor 801 is the photorecelvlng element. Below the semiconductor 
801 Is provided the shielding reflection layer 805. The shieldln J refledtion layer 805 
prevents light fk^om entering from the liquid crystal panel bade sijirfacei reflects light which 
could not be absorbed by the semiconductor 801, increasing the i^hotoe'Iectric conversion 
efficiency. The same metal as that used for the gate electrode (^04 in Fig. 19), e.g., 
tantalum can be used for the shielding reflection layer 805. 

The same material as that of the gate Insulating layer (105 in Fig. 19), e.g., silicon 
nitride and Si02 can be used for the Insulator 804. 

If a signal light enters in a state in which bias voltage isiapplied between the first 
electrode 801 and the second electrode 802« an electron-hole pali^ is generated by photon in 
ilie semiconductor 801, and continuity is established between both the electrodes and 
current flows. Therefore, if the first electrode 801 and the second electrode 802 are 
respectively connected todrcults for selecting the pixels, the Ughi signals Incident upon 
each individual element can be determhied. 

The photoreceiving element is not limited to this MSM jstructUre, and various 
photoreceiving element structure such as pn or i>-i-n structure ckn be used. 

Like the liquid crystal driving transistor, examples of semiconductor for the 
photoreceiving element are amorphous silicon, polysilicon, monocrystal silicon, and 
monocrystalized silicon. 

In order to enhance the sensitivity of the photoreceiving element, size and volume 
of the semiconductor of the photoreceiving region may be increased or doping amount 
may be changed. In this case, the size becomes different from the element size of 
semiconductor for driving the liquid crystal pixel. If the photol-eceivlng elements are 
farmed nearevery pixel of the high precision image display, the Mgnal lines are increased 
and the fill factor of the liquid crystal pixel is reduced. This Is bot preferable in general. 
However, if the photoreceiving element is disposed near the chai^acter display (e«g., 302 in 



24 



I 
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Fig. 11) or the liquid crystal panel (e.g., 300 In Fig. 11)» a liquid costal kisplay having 
photoreceiving element can be realized with sufficient sensitivity land pjerformance. 

The operation of the authentication system shown in Fi^. 1 having the 
above^xplalned structure will be explained with reference to Fi^js. 21 and 22. Fig. 21 
shows the processing of the control program executed by the CPIJ in the control device 23 
of the authentication device 20. Fig. 22 shows the processing of Ithe cdntrol program 
executed by the CPU (processor 403 In Fig. 12) In the emission angle-dependent Ught 
emitting device 10. 

A inquiry signal is sent from the light response transmi^lon unit 21 of the 

authentication device 20 to a emission angle-dependent llglit emitting device 10 of a person 

I 

who requires authenUcation (step SlOO in Fig. 21). Low amptttiide micro waves may be 
used for this signal, but a light signal capable of concealing signds well is used in terms of 
security. 

The emission angle-dependent light emitting device 10 which has detected (e«g., through 
photoreceiving circuits 305, 408 m Figs. 11 and 12) this inquiry signal (step S210 in Fig. 
22) reads color data to be used for the authentication and its pu^ition Wnd image (step 
S210 to step S220 in Fig. 22)from an internal memory (e.g., conkputation memory 402), 
prepares an authentication image in which the authentication liiformation is 
incorporated, and stores it in an internal memory (eg., display memory 404 In Fig. 12). 
Then, the prepared authentication image is displayed on the liquid crystal panel (e.g., 100 
in Fig. 2) (step S240 in Fig. 22). With this, light of the authenttcation hnage, Le., a 
Mattered light pattern, that is, one with different parts emitted In different angles, is 
output from the lens array (e.g., 101 in Fig. 2) on the liquid crystal panel (liquid crystal 
display 301 for displaying image of the liquid crystal panel 300|in Fig. 11 for example). 

If the emission angle-dependent light detector 22 (e.g., photor^ceiver array 200 in 
Figs. 5 and 6, and the hnage sensor 204 and the spherical convert lenses 205 and 206 in Fig& 
8 to 10) receives the Ught (step SllO in Fig. 21), the control device 23 extracts color data at 
a plurality of specific image positions in the image data obtained by photoelectrical 
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conversion, and compares the same with the predetermined colok- data» thereby carrying 
oiit the authentication processing (CPU in the control device 23) j(step S120 in Fig, 21), 

Lastly, the CPU of the control device 23 outputs whether there is a match of 
authentication images to the devices 30, an authentication conflrtnatloti signaL If this 
signal Indicates that there is an authentication match, any of thejvarions devices 30 which 
receives it can start being driven or operated (including openfaig of a door and reception of 
input of a personal computer). 

The authentication processing is carried out by checkinlg difTerent or same 
challenge and response pattern until the authentication match can be obtained. This 
pattern includes both a emission pattern having a specific angle and a time-series signal. 
If authentication is confirmed, the user Is permitted to access tht device 30 which requires 
security clearance. 

[Another structure of the emission angle-dependent light emitting device} 

Fig. 23 shows another structure of the emission angle-djependent light raiitting 

device. 

In Fig. 23, pixels al are disposed directly below centersjof th«| lenses 102 
constituting the lens array 101, for being displayed directly in front of the screen (direction 
al). From these positions, pixels a2, a3, bl, b2 are arranged hi this order sideway for 
displaying directions a2, a3, bl and b2 respectively. These pixqis a2, a3, bl and bl can 
also be used for authentication using aspecific*angle image. 

If each pixel emitted fi-om each lens 102 is emitted with! the s^e pattern, it can 
be used also for enlarging the viewing angle that can be observed. Conversely, In order to 
prevent an adjacent observer from peeping at the screen, only tliose pixels al which are 
emitted In a particular direction carry information. e.g. if to be Emitted directly in front, 
only the pixels directly below the centers of the lenses are caused to emit so that 
iilformatioa can be concealed while being displayed. 

Fig. 24 shows another structure of the emission angle-dlependent light emitting 

device. 
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la Fig. 24, pixels a are disposed directly below centers ojf the lenses 102 
cobstltutlng the lens array 101, for being displayed db^ctly in front of the screen (direction 
a). Pixels b for authentication are disposed at locations betwec^ adjacent lensest and the 
li^t shielding layer 106 is disposed between the peripheries of aajacent lenses* In this 
case, if the scr^n is viewed from lh)nt, the pixels a can be seen, ^nd thk light fk-om the 
pixels b is divided into emissions in direction -«-b and direction -k Wllen the 
photorecelving element of the authentication device 20 receives light output only in a 
spiecified direction, the strength in the direction '^b and the stren|(th in the direction -b are 
the same, but when the photorecelving element receives light only in a sfiedfic direction 
and in a specific position, or when the boundary between the len$es is not located on the 
center of the pixel b due to a result of production, the strengths are diif erent« It is also 
possible to utilize this heterogeneity of strengths as a key of authjuitication of peculiar 
ditference of individuals* 

[Another embodiment] 

(1) A hologram pattern is displayed on the liqiud crystall panel itself, and pattern 
which depends on a desired angle can be emitted. In this cascj the o^itical system (lens 
array 101 in Figs. 23, 2, 3, and 24) and the image on the side of the emission 

angle*dependent light emitting device 10 may be formed into a plreferable style in 

I 

correspondence with the hologram pattern. When it is unnecessary to output the 

i 

hologram pattern, a graphic pattern having no hologram eflect ^ay be displayed* When 
it is desired to allow a person who watches the screen to recognise an image displayed on 

j i 

the liquid crystal panel, the hologram Is preferable. When it isjdesin^ not to allow a 
person who watches the screen to recognize what is displayed, the graphic pattern is 
preferable. 

(2) The authentication screen may vary the contents of images in a time series. 
The authentication tanage or incorporated authentication infomiatlon may of course be 
varied in accordance with a person to be authenticated. 

(3) Although the two-way communication is carried out' between the 
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auithenHcatioo device 20 and the emission angle-dependent light ^emitting device 10 In the 

I 

embodiment shown in Fig. 1» the emission angle-dependent lightiemittlng device 10 of 
course need only carry out one-way communication* 

(4) The embodiments can of course be applied to electronic syirtems for various 

! I 

Other devices requiring authentications In addition to a door or ^ personal computer. 

(5) A communication method other than that using light, Le^ radio wave or a 
cable, can be employed for conununication between the light response transmission unit 21 
and the emission angle-dependent light eniitting device 10 as thej inquiry means. 

(6) As the emission angleniependent light emitting device 10, It is possible to use 
esdsting electronics, e.g., electronics having display (especially liquid crystal display) such 

as cellular phones or portable terminals and the like« In this case, optical system means 

i 

for scattering the display image may be detachably attached, and Image in which 
authentication information is incorporated may be output when' authentication is carried 
out. 

(7) Contents of image in which authentication Informatflon Is Uicorporated may 
be patterns, pictures, illustrations, figures, characters and the like. It Is unnecessary to 
fii the image, and images may be changed in time series, 

(8) If light energy of the pattern displayed by the light Response transmission unit 
21 15 utilized, transmission of response signal^ Le«, information cim be ^nt to the emission 
angle-dependent light detector 22 without using using the emission an^e-dependent light 
emitting device's own radio waves or light signal transmission nieans, or display means of 
btoklit liquid crystal hnage. With this, it is possible to reduce ^adio wave emission to 
outside from the emission angle-dependent light emitting device: 10 at the time of 
authentication, security Is further enhanced, and electric consudiption of the information 
terminal body can be reduced. 

Ittdustrlid AppUcabUlty 

As explained above, the present Invention provides an Authentication system, a 
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Ught emitting device, an authentication device and an aathentlajtlon nlethod capable of 
carrying out authentication with good balance between excellent auth«aticaUon accuracy 
and convenience using a totally new technique utilizing angle dejiendeticy distribution 

i 

ralher than authentication using merely one dimension or two dimension Image. 
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